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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Tn The Claims: 

1 . (Currently Amended) A molten bath testing probe comprising: 

a metal nnc-niece steel body having a pair of integrally formed open, empty , 
sample receptacles in said body, neither of which contains a refere nce material or test 
sample, for submersing into a batfwrf molten aluminum smelting barji material and for 
holding solely a sample of the molten material; 

a temperature sensor received in each said campl e receptacle; and 
an analyzer in communication with said temperature sensors for 
determining a difference between the temperature of molten material in the sample 
receptacles when the receptacles are submersed and the temperature at which the molten 
material begins to solidify after the body is removed from the bath^ where the prpbgi s 
reusable, said miP- piece steel h ndv allowing reheat of any sample to allow sample 
removal . 

2. (Original) The molten bath testing probe of claim 1, wherein said body 
comprises a central portion, said sample receptacles being positioned on opposing sides 
of said central portion. 

3. (Original) The molten bath testing probe of claim I, wherein each said 
temperature sensor comprises a thermocouple extending into an interior of said 
receptacle. 

4. (Original) The molten bath testing probe of claim 3, wherein said 
thermocouples each comprise a calibrated K-type thermocouple. 
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5. (Currently Amended) The molten bath testing probe of claim 1, wherein 
cnirl Wly is 304 L ullov stainless steel reusable. 

6. (Canceled) 

7. (Original) The mollen bath testing probe of claim 6, wherein said analyzer 
comprises means for determining freezing temperature of the bath. 

8. (Original) The molten bath testing probe of claim 7, wherein said analyzer 
comprises means for determining superheat of the bath. 

9. (Canceled) 

10. (Canceled) 

11. (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Canceled) 

15. (Canceled) 
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1 6. (Currently Amended) A molten material testing probe comprising: 

a one-piece steel body for submersing into a bath-ef molten aluminum 
smelling bath material with comprising a an open, empty sample receptacle for holding a 
sample of the molten material and a reference member which is the steel body, co mprising 
ft reference material, wherein said sample receptacle and said reference member are 
integrally formed in said body from steel, in one-niece a single mat e rial ; 

a, sample temperature sensor received in said open sample receptacle; 

a reference temperature sensor contacting said reference inem^gj material; 

and 

an analyzer in communication with said sample temperature sensor and said 
reference temperature sensor for determining a difference between a temperature of the 
any molten material in the receptacle and a temperature of the reference member mat e r i a l , 
the nnalvzer comprising m»*n* for determining whether the bath meets prede termined 
specification* of the concentration of alumina, the ratio of the amount of aluminum 
fluoride to the amount of sodium fluor ide, and bath superheat. 

17. (Canceled) 

1 8. (Currently Amended) The probe of claim 16 4^, wherein said metal is steel 
is a stainless steel which docs not undergo a phase ch ance during operation of the prphe, 
rfnriniz cooling and the open receptacle d ocs not contain a reference material or test 
sample . 



19. (Canceled) 

20. (Currently Amended) The probe of claim 1 6, wherein each said 
temperature sensor comprises a thermocouple, the steel is 304 L alloy sinless steel, and 
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ihn probe is reusable, said one-piece steel bodv allowing reheat of any sample to allow 
samolc removal . 

2 1 . (Original) The probe of claim 20, wherein said thermocouples are 
calibrated K.-Lypc thermocouples. 

22. (Canceled) 

23. (Canceled) 

24. (Currently Amended) A method of testing a bath of molten material 
comprising: 

submersing a one-piece stainless steel probe body into a bath of molten 
material, the body having a an open, empty sample receptacle for holding a sample of the 
molten material and a reference member which is the stainje ss steel bodv s omprising - a 
reference material, wherein the sample receptacle and the reference member arc integrally 
formed in the body from stainless steel, in one-niece a single material , the sample 
receptacle receiving a sample temperature sensor and the reference member receiving a 
reference temperature sensor contacting the reference member mat e rial ; 

filling the sample well with the molten material; 

removing the probe body from the bath; and 

allowing the molten material and the reference member materia) to cool 
while measuring a temperature of the cooling molten material and a temperature of the 
cooling reference member material and determining a difference between the temperature 
of the cooling molten material and the temperature of the cooling reference material* 
wherein the stainless steel probe bodv does not undergo a phase change upon cooling 
while the molten material docs undergo a phase change upon co oli n g. 
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25. (Original) The method of claim 24, wherein the bath of molten 
material is an aluminum smelting bath. 



26. (Original) The method of claim 25, wherein the steps are repeated 
using the same body. 

27. (Original) The method of claim 26, further comprising reheating the 
cooled material and removing the reheated material from the sample receptacle prior to 
rcsubmersing the sample container in a bath of molten material. 

28. (Original) The method of claim 25, further- comprising dctennining 
whether the bath of molten material meets predetermined specifications based on the 
temperature difference for at least one molten material temperature. 

29. ^(Currently Amended) The method of claim 28 39, wherein the 
predetermined specifications arc selected from the group consisting of alumina 
concentration, ratio of aluminum fluoride concentration to sodium fluoride concentration, 
and bath superheat and combinations thereof . 



6 

PAGE 7/13 * RCVD AT 1 1/9/2004 2:04:24 PM [Eastern Standard Time] * S VR: USPT0-EFXRF-1/6 1 DNIS:8729318 * C8H):724 337 5959 * DURATION (mnws):03-24 



